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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a positive electrode active material for a secondary battery, 
having high energy density and high charging/ discharging cycle performance. 

SOLUTION: A precursor of the positive electrode active material is obtained by heat-treating an aqueous solution which 
contains an organic chelate compound and a high-boiling point organic solvent, in which compounds of all elements constituting 
the positive active material among transition metal element groups comprising Mn, Ni, and Co are dissolved. The precursor and 
a lithium compound are mixed, and the mixture is heat-treated in the temperature range of 950° C or higher, to obtain the 
positive electrode active material comprising a composite oxide, having n~NaFe02 type crystal structure and is represented by 
the chemical formula UXMnaNibCoc02 (where 0.30<a<0.5, 0.36<b<0.55, 0<c<0.34, 0.95<x/(a+b+c)<1 .05). 
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13 

t -Y K») > SHT 5 >S { h D * ^^T 

[0061] tEYy^7t- hs^^-r^^y 

^y^7t-h, 2, 2, 4 (2, 2, 4) -hy^ 

^/w WfU>"^ V i/T"^— K p-^^^U- 

^i^f V ->T^— K 4, 4* -^>^ n^^rix/u> * 

y ->T"*— K 3, 3'-^f/^7x-/l/ 
4, 4' -^V->7t-h, C/7-y^y^y'>7 

K m-^i/y^y'>7t-h, hyy^/u^r 
yuy^yi/7t-h, ^fy7tpy^y*>7t- 

K 1, 5-t7^l/y^yv/7t-h, trans 
-1, 4 -v^ =^>/Uv^f y v^T^— K 

[0 0 6 2] fifriE-f y isT-i— h£Srfi"r — 

a— /u«jt> % 3ti^ {^y-try>\ hy^fn- 
^y-/u7;y^i , A^mit^m {-o-*^y*y h 

— /K !/yv?7^; hy i^y^7;y, ^^^^ 

^f;u^3'>K» , 5*IB<k** (2, 2, 6, 6 
— ^ h 7 ^rX (t Ko3r*>y ^/U) *>^o^^ri?-y — 

/k i/xf uy h !)7;y^<if} \ 6-gmit<&yo {y A- 

-frfe {^-^ □ — x^} ] N Rt^/Ky ai-^/UTKy 

/H« {ffifia^y /iou*#y r s^^atrn"*-* 
^^/u^y^-/^ [fltrtSTKy t-^t^fiSK (r^f 

o,m, p-7^/ug, =*'^BL Tif^^St* 

[0 0 6 3] JWrlE»«KltlCfcfcoT. 
T^V^iN, N-^f^y^n^-y;U7;y, h 

yxf/u7^y^} , m^/Ti^m (t'y^y, n 
-/^•/u^t/u^y x ' i^r^^JB in, n, n' , 

N' -"r h7^f/^f ^>^7;y, N, N, N' , 
N* -rh7^f/H, 3-^^V^T^>^} x hy 



(8) ^2 0 0 3-7 29 8 
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T^^m (N, N, N* , N* *?-A'i?=-f-l' 

^ h y7^;y*l „ ^t^>i (n, n, n' n* - 

(DABCO) , N, N ' -^^f/^Xy^y, 1, 
2-v^^vM' i^/-/K 1, 8-^7ft'">^n 
(5, 4, 0) ^VtHt:/-? (DBU) 

[oo64] ttfflt 
jEmtamt a>m*nmnmmm±'* its 

5<0*sff*Ut\ a«fefcUTIi, «JET-ffi«i-5r i: 

[0 0 6 5] y ^^ixr^m^ongfr^^^ A 

7>f/^HTIl #y ^^uv^r 1/7^ h /t^ ' 
[0066] y ^^A-^m^^^^O^TI^-PI 
[0 0 6 7] 

[0 0 6 8] (Hflatfl 1 ) Mn (NOa) 2 • 6H2O. N 
i (NOa) 2 • 6H2ORI/C0 (NO3) 2 • 6H20£r7rJt 
tfctMn :Ni :Co = l : 1 : 1 kftZX om.£l>tz 
*SfS(C ±^:J^ .(Mn+Ni+Co) ^^e/^^-Stw 
^Lt3et£0^xyg^ 9 fe&cn^ y =i-/u 

-^t'MWI^}T?:i:i:J:otMn, NiWC 
50 oo^yR^^-hilKiftfc. *^^;^^2 
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TT-4 5 0tt5«Mt5: fc£J:9. ^T«/&# 
j SrJmKS-frfc. ».e>*vfc**«tt<Offl**«SrK»fc» 
j »Lfc!§L Li:Mn:Ni:Co = 3. 06:l: 

1 : 1 07c3ltfci:/«c5 J: HiOH« HzOSrffiADLT 
KSl^L^XOfltilT, 10 0 OtTl 5B#PJ] 
, *&*QS"t"6::£"C\ L i i.oM no. 33 N i 0.33 C 00.33 

X9mte\~ittz*>. a-Na f eozmm&mm^ JO 

[0 0 7 0] mmmi) LiOH-H2 0^DUc 

'&<Df&to>mak{*$:^ mm'#*mik<DmmTs 9 5 ox:x 
1 soffit irtzzk&m^xn. jBswiBwar, 

L i 1 . oM no. 33 N i 0.33C 00.33 O2 T~7rt£thZ>t&f8.co 

[00 7 1] fflKE«S*flt*»5fca: 5/ * ^fcElJfttfc 
<fc9ffl»J5tL*:<fc w^>, a-Na F e Oz£«iMft&*qft 

[0 0 7 2] (Jfc«0»l) L iOH-H20^rtttfc 20 

«^te3S*{4=4:s e&^rxojEiiT, 8 5 O^T-l 5 
1 . oMno. 33 N io.33Coo.33O2 "Tr^^tt^M^cOJEffi 
[00 7 3] meiE«SttK«:t»^ 5, ^ ^IRHISrfefw 

[00 7 4] (JtttW2) L iOH-H20, Mn (O 
H) 2 N Ni (OH) 2. &^C o (OH) Z £:L i : Mn : N 
i : C o = 3 . 0 6:1:1:1 05£*tfc-Cft* U -f 50 

4&j£l 0 0 0<CT-1 StiFfiSUkt&m'tZZtlzX 5, Li 
1 . oM no. 33 N io.33Coo.33O2 ^^^frSJfc&fifcOjEfl 

[0 0 7 5] *MBiE«»ttKS:»*:r: y * ^*EI«f jfeJC 
i:9H£ltUo, Q-NaF.e02l^ B «ig« 

[0 0 7 6] 0fc&tff3) xfuy^jj^/^^QL 

1 . oM no. 33 N io.33Coo.33Oz X'Tjk £ ix£%&f3Z<DlEfe 
SttJtfcfMKLfc. 
[0 0 7 7] IHrejE«&4feK«:{»«s 5, ^^(H]Sffe{c 
£ OMfiLfcid^ a-Na Fe02ffi3B4*ift*S» 

[0 0 7 8] (#Jg^f|;?& 1 — 2 &th*tt:f£®t!l 1 - 3 ) 



4$fHj 2003-7298 

> (P V d F) fil:tt:8 5:10: 5 (OW^"C»* 
U N-^f/^2-fny KV (NMP) £*0;LT-h 

S 2 0 ^ mOT/U * = !? ^SIS*±o-S (Oil:** 

feffrU KJET1 3 OtT-1 2«FBn(6*UfcS, :7V* 
JDXU lcm 2 ORS^i^»rL, JEfet Ufc e 
[0 0 7 9] ftffi«-»T-fc5Aift*e w*aas6^ 
nu ^^^^j»ls]&ffe^J:5ffiBBIH (dooz) 0. 3 3 
7nm, ctt^TfpJ^ft^^^S (Lc) 5 5 nm) 
RtM? y 7 t*=. il *fls (PVdF) £fi&l±;9 5 : 
SOfiJ^-C^L, N->f/U-2-fpy (NM 
P) S:*Px-T+^«ffi|»L. tftffi'*-;* hfc»fc 0 

2 /z moi»«8o-*offii^ft f&2sx:<D%m. 
+x-i ®jeti 3 

Ottl 2B#PflfcfliLfcSL yi/^OIl, lcm^R 

[0 0 8 0] 3L^U->-^7— h&O^^/U;*?-*' 
h^r^Stt 1 : 1 <D&l&Xfc& L-fzU^f&m^ -a 
7 y***««S-e*>6 LiPFe^lmol/l^S 

*»f(i 2 0 p p m^mt LfCo 

[0 0 8 1 ] ±JELfctt«-fcffl^T = -<>'ffi**WHr 
Lfc. iE«rtt]EWI**^«-V^tejE«ifif^BE»UTffl^ 

&&i\~~ZX'&htLlz\* i i.oMno.33N io. 33 C o 
o.330j«rfflu\ *n*tt*»?B«ftl'-2 3ta ? it«« 
» 1 ~3 <t Lfc 0 

[0 0 8 2] (?t&mtM * ffiE#5S Wttft 1 
-2X0 5 tfcttm»l'-3**tt«fix#»«fr«L, fij»3 

m^O. MtA (10B#Pb^) % 4. 2VCO^mi5tc^ 

mj£sm^ rn^eo. iha (iobi 

[0 0 8 3] a^T, fttttl+^^/uKlkSrfTofc,, K 
3E*«*>f ^^KHo3£«ftf*fi. l, oitA (is* 

(1. 1 . 0 I t A .( 1 B#Pa1*) . . teik«JE& 3 . 0 

[0 0 8 4 ] ^ i lc#58W««il -2ao c tb««ftl - 

[0 0 8 5] 
[«1] 
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[0 0 8 6] ESIrL i1.oMno.33Nio.33Coo.33 

jf»si6 0mAh/gtS»T«<, £<bld, UKR 
<^<#r<hJC. I* ?> iS L?«&m£ 3 OlM^/ufrofc* 

[0 0 8 7] »«!fSta*Sr 9 5 0t*»t Lfcit^'J 1 
[0 0 8 8] ^ft:Of^K^(COV>Tite$rff 



[0 0 8 9] #HUs0i|-eii* Mn : N i : C o = 

1 : 1 : l£LfcLii.oMno.33Nio.33Coo.33 02 

[0 0 9 0] 

[««<???»*] Li-Mn-Ni-C 
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